ABSTRACT Glaucoma is a leading cause of blindness worldwide. The aim of the current study was to evaluate the impact of an educational programme on knowledge, beliefs, practices and expectations towards glaucoma and eye care among adolescent patients with glaucoma. A purposive sample of 50 patients with glaucoma aged 12-18 years, attending ophthalmology outpatient clinics in Cairo, Egypt, were given an educational programme focusing on information about glaucoma, correcting patients' incorrect beliefs and expectations, and demonstrations and retraining about eye care. A range of tools was used to assess patients before and after the programme: questionnaire, observation checklist, physical assessment sheet, childrens' depression scale, children manifest anxiety scale, self-esteem inventory and patients' expectations scale. The programme significantly improved patients' knowledge and beliefs about glaucoma and their practices and expectations concerning eye care. Innovative educational programmes about eye diseases are needed to improve patients' knowledge and practices. 
Introduction
Glaucoma is a group of eye diseases characterized by progressive loss of visual field due to damage to the optic nerve fibres [1] . Congenital and secondary glaucoma affects more than 3 million people in the Eastern Mediterranean region, 500 000 of them children and adolescents [2] .
While glaucoma is not preventable, early detection and treatment can help to avoid serious damage to a person's vision [3] . Wilson et al. confirmed that the aim of glaucoma treatment is to slow the rate of field loss by reducing intraocular pressure [4] . Some simple methods of self-care are available to patients with glaucoma. For example, therapeutic nutrition such as foods rich in antioxidants (lutein and zeaxanthin), vitamins (C, E and A) and minerals (zinc and copper), and eye compresses and eye exercises are natural ways to lower intraocular pressure, improve blood flow to the retina and optic nerve, preserve patients' vision and limit glaucoma-related vision loss [5, 6] . A nursing-based educational programme can address these issues by improving patients' awareness about their illness and hence compliance with therapy, as well as encouraging natural approaches to glaucoma care [7, 8] .
Patients' expectations have begun to play an increasingly important role in medical and nursing care and quality assessment. Patients with glaucoma were shown to have various expectations depending on their age, socioeconomic status and severity of their conditions [9] . Meeting patients' expectations has been shown to be associated with greater patient satisfaction and hence increased compliance with medical and nursing recommendations [10] .
There is limited evidence in the literature about paediatric patients' knowledge, attitudes and expectations. Yet glaucoma care for young people presents difficult clinical challenges and, even when glaucoma is treated appropriately, blindness can result. In Egypt, more than half a million children and adolescents are estimated to be affected by glaucoma [11, 12] . The aim of the current study was to evaluate the impact of an educational programme on the knowledge, practices and expectations towards glaucoma and eye care among adolescent patients with glaucoma.
Methods
A quasi-experimental design was utilized.
Setting and sample
The study was conducted at the ophthalmology outpatient clinics in Ain Shams University hospital, New Children's hospital (Japanese hospital) and Research Institute of Ophthalmology affiliated to the University of Cairo, ElMataria teaching hospital affiliated to the Egyptian general health organization for teaching hospitals.
A purposive sample consisting of 50 adolescents (age range 12-18 yeas old) were enrolled according to the following inclusion criteria: having congenital or secondary glaucoma, intraocular pressure ≤ 21 mmHg, characteristic pattern of glaucomatous visual field changes and previous diseases such as type 1 and 2 diabetes mellitus, epilepsy, juvenile arthritis, nephrotic syndrome and taking corticosteroid medications.
Data collection

Tools
The following data collection tools were used:
• Review of each patient's clinical records to document ocular symptoms and complications. The data collected included: corrected visual acuity of both eyes, visual field, dilated eye examination results, tonometry results and ultrasound wave results to detect signs of retina and optic nerve damage, thickening of the cornea and other eye diseases.
• According to patients' responses, their knowledge was classified as either satisfactory (score ≥ 50% correct) or unsatisfactory (score < 50% correct). Responses to belief questions were scored as agree (score 0), uncertain (score 1) and disagree (score 2), with total scores converted into percentages and classified as either satisfactory (<50%) or unsatisfactory (≥ 50%).
• Observation checklist to assess patients' practices regarding eye care. Adapted from Margret [13] and Watkinson and Seewoodhaky [14] , the checklist included: eyedrop instillation (handling, storage and administration), eye ointment application, and eye exercises and eye compresses. Each patient was observed and evaluated and the observation checklist was filled by the researchers. There were 10 procedures, scored 1 point for each step done correctly with a total score of 10. Patients' practices were catego-rized as either done correctly (score 7-10) or not done correctly (score < 7).
• Physical and social assessment [15] to assess difficulties with activities of daily life. The scale had 24 questions concerning: walking, going up or down stairs, talking, reading and writing, school attendance, and shopping. The total score was 24. Scoring was as follows: no problems (score 0); mild problems (score 1-8); moderate problems (score 9-16); severe problems (score 17-24).
• Psychometric assessment of the psychological problems of patients. This questionnaire used the following 3 scales: -Children manifest anxiety scale [16, 17] Testing and validity A pilot study was done on 5 patients with glaucoma in order to test the study tools in terms of clarity, validity and reliability of content and to make any necessary modifications. The same results were achieved on 2 successive trials. On the other hand, the pilot study demonstrated a wide variation between patients in terms of knowledge and eye care practices and the need for a better nursing programme to tackle these problems. Patients involved in the pilot study were later excluded from the study sample. Face and content validity were ascertained by a group of experts including medical and nursing personnel in ophthalmology clinics. Their opinions were elicited regarding the format, content consistency and scoring system of the tools.
Ethical considerations
Approval was obtained from medical and nursing administrators of the study settings and the glaucoma patients and their companions. A clear explanation of the nature of the study was offered to patients and anonymity was assured. Patients were allowed to withdraw from the study whenever they wished.
Fieldwork
The fieldwork was carried out over 10 months from December 2008 to September 2009. To obtain the required number of patients, the researchers went to ophthalmology outpatient clinics twice a week from 09.00 to 12.30 by rotation in each previously sitting. Each patient was assessed individually and the researchers completed the abovementioned tools during the interview, both before and after the patient had participated in the educational intervention (pre-and post-programme).
Intervention
An educational programme was given to groups of patients with glaucoma; each group included 2 patients. The programme was designed based on a needs' assessment of patients and included 5 sessions for theory and 10 sessions for practices performed by the researchers, with each patient trained individually in practices. The sessions were repeated according to each patient's medical condition and level of understanding. The programme sessions started with an explanation of the aims of the study and its expected outcomes and a description of the programme and its sessions. The content of the programme included information about glaucoma, with the emphasis on correcting patients' incorrect beliefs and expectations, and demonstrations and retraining of patients about eye care in terms of eyedrop handling, storage and installation, ointment application, eye compresses (hot and cold), and eye exercises. Different teaching strategies were used in simple, Arabic language.
Statistical analysis
The collected data were tabulated, analysed and subjected to statistical tests. The data were presented as frequencies, percentages and mean and standard ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫عرش‬ ‫الثاين‬ ‫العدد‬ deviation (SD). The chi-squared and t-tests were used for analysis.
Results
The 50 patients enrolled in this study had a mean age of 15.9 (SD 2.4) years.
As shown in Table 1 , 20% had congenital glaucoma and 80% had secondary glaucoma, while 30% of them had a history of diabetes mellitus. The mean duration of illness was 6.6 (SD 2.0) years; 46% of patients had suffered glaucoma for 3 or more years.
Patients' knowledge, beliefs and attitudes
The proportion of patients with satisfactory knowledge scores (≥ 50% correct) was very low before implementation of the educational programme (12%). Post-programme, however, this percentage increased significantly to 96% (χ 2 = 70.9, P < 0.001) ( Table 2) . Pre-programme, patients had many misconceptions about glaucoma and poor attitudes towards their future health, all of which improved after the programme. Diet as a factor inducing glaucoma was reported by all patients (100%) pre-programme but only 6% post-programme (χ 2 = 88.7, P < 0.001). While all the patients (100%) believed that management and follow up of their care were ineffective and felt a loss of hope in their future, post-programme these percentages decreased significantly to 8% (χ 2 = 86.3, P < 0.001) and 6% (χ 2 = 88.7, P < 0.001) respectively. Table 3 shows that none of the patients reported performing eye exercises preprogramme, while around two-thirds (64%) were performing this procedure post-programme (χ 2 = 35.2, P < 0.001). Similarly, all patients (100%) were using eye compresses post-programme, a highly significant increase on the pre-programme rate (6%) (χ 2 = 86.2, P < 0.001). Table 4 shows that most of the patients (94%) reported difficulties with attending school pre-programme, while 12% of the patients only had this problem post-programme (χ 2 = 31.9, P < 0.05). Also, 66% of the patients had difficulties in walking pre-programme compared with only 20% post-programme (χ 2 = 21.6, P < 0.05).
Patients' eye care practices
Patients' physical and social problems
Patients' psychological problems
Regarding patients' psychological problems, the percentage suffering severe depression fell from 26% pre-programme to 8% post-programme (χ 2 = 2.4 , P < 0.05) ( Table 5 ). Mean depression scores fell from 1.98 (SD 0.7) to 1.64 (SD 0.7). The rate of low self-esteem fell from 90% to 22% post-programme (χ 2 = 10.0, P < 0.001), with mean selfesteem scores rising from 1.1 (SD 0.3) to 1.8 (SD 0.4).
Patients' expectations
The results of the assessment of patients' expectations of their care showed that a minority of patients (4%) reported listening and addressing concerns pre-programme, which rose to 72% post-programme (χ 2 = 59.7, P < 0.001) ( Table 6 ). In addition, few patients pre-programme (8%) stated that competence was important for ophthalmologists and nurses, whereas postprogramme 100% of them believed that competence was important (χ 2 = 41.3, P < 0.001). Pre-programme, only 6% of patients stated that examination and testing were essential in their expectations, whereas all of them (100%) had these expectations post-programme (χ 2 = 88.6, P < 0.001).
Discussion
Congenital and secondary glaucoma, although sometimes difficult to detect, has a traumatic impact on patients' behavioural and psychosocial development. In the present study we focused on adolescent patients (aged from 12 to 18 years, half aged < 15 years) and assessed their knowledge and practices towards glaucoma and eye care and determined their expectations of care before and after an educational nursing programme about glaucoma for these patients.
Our study found that, before the educational programme, only 12% of this group of young people had satisfactory knowledge about glaucoma. This could be attributed to a lack of educational materials about glaucoma in Arabic language, lack of time for ophthalmologists and nurses to provide patients with proper information, patients' low educational attainment (54% were illiterate) and the limited training of ophthalmologists and nurses who are the main source of information for patients. After the programme, considerable improvement was detected in patients' knowledge, which could be attributed to the faceto-face theory and practice sessions given by the researchers together with posters and leaflets about glaucoma and eye care. In a similar study, Ahmad argued that children with glaucoma need detailed knowledge about the disease and eye care for successful prevention of visual impairment in the future [21] . Before the programme were some incorrect beliefs among patients about the factors inducing glaucoma. Pre-programme, all patients believed diet was a factor causing glaucoma. This confusion may be because many ophthalmologists recommend patients eat more spinach and other green leafy vegetables or to take supplements rich in antioxidants and vitamins C, E and A and zinc to improve the blood supply to the optic nerve and slow the progression of visual impairment [22] .
The current study found that all the patients pre-programme believed that management and follow up were ineffective and all had feelings of loss of hope in their future. This could be related to patients' awareness of the incurable nature of glaucoma. Postprogramme, however, the proportion of patients with negative attitudes and feelings decreased significantly. This may be attributed to better knowledge about glaucoma and to the support offered by the research team acting as educators. Murtadha also found that feelings of hopelessness about the future were a problem among patients with glaucoma [23] . For this reason, better knowledge about prevention and psychological support for glaucoma patients are clearly important.
Our analysis of patients' eye care practices showed that a majority of them did not practise topical glaucoma therapy correctly pre-programme. Glaucoma patients may not see well enough to know if the drops are centred over their eyes, leading to suboptimal treatment and a costly waste of medication. Health care providers may neglect to help patients to practise techniques of topical eye medication. Other authors have discussed the difficulties that glaucoma patients may have with administration of eyedrops [24, 25] . In our study the educational programme significantly improved patients' eye care practices in terms of handling, storage and administration of topical therapy. Marsden and Shaw stated that proper use of glaucoma eyedrops can improve the medicine's effectiveness and reduce side-effects [25] .
Another concern about eye care found in our study was that, pre-programme, none of the patients were performing eye exercises and very few were using eye compresses. Belal mentioned that eye exercises are a vital step for increasing eye relaxation, meditation and stress reduction and that compresses applied over the eyes (alternating 3 minutes with hot water and 1 minute with cold water) can be used to reduce intraocular pressure [5] . These eye practice issues were also documented by Danesh who argued that natural methods of eye care improve adequate blood supply to the optic nerve, improve the collagen structure of the eyes and drainage of aqueous humour thus leading to normalization of intraocular eye pressure [6] . Post-programme, our results showed that there were significant improvements in the proportion of patients' reporting good eye care practices. Clearly patients need health education to increase their awareness about the importance of eye care to reduce the risk of visual impairment. Our study findings also highlighted adolescent glaucoma patients' physical and social problems. Pre-programme, most patients were having difficulty in attending school and in walking and almost two-thirds had difficulties reading and writing. Visual impairment that accompanies glaucoma may lead to social and psychological difficulties [26] . Postprogramme, only 12% of patients reported difficulty in attendance of school. Glaucoma patients may require special schooling in order to maximize their educational achievements and in our case the researchers collaborated with schools about suitable arrangements.
In the initial stages of glaucoma patients may have difficulty recognizing stairs, reading fare charts and outdoor activities [27] . Eldar argued that parents should work closely with school staff and the educational system to ensure that the needs of children with glaucoma are met [28] .
The present study found a high prevalence of psychological problems among adolescents with glaucoma; pre-programme, nearly half of patients had moderate depression, more than one-quarter had severe depression and 90% had low self-esteem. This could be attributed to emotional trauma in patients who were poorly adapted to their visual impairment. Thompson stated that children with glaucoma will show signs of anxiety and depression and feelings of low self-esteem [29] . Also they lose interest in activities that they used to enjoy before the development of glaucoma and this leads to a feeling of dejection and failure. After the educational programme, the young peoples' scores on the psychometric assessments were significantly improved in all domains. Communication between glaucoma patients and the health care team (ophthalmologists and nurses) is crucial for successful coping with multiple outpatient clinic visits. The current study found that in the area of communication very few of our patients had expectations of carers' listening and addressing their concerns. Post-programme there was a significant improvement in patients' expectations. This could be due to the researchers helping patients to cope by listening and providing support during discussions about diagnosis and treatment with the ophthalmologist. Marple et al. argued that ophthalmologists and nurses should use every opportunity that arises for listening and talking to patients and helping them to cope with their disease both physically and psychologically [30] .
Post-programme, the patients' highest expectations were in examination and testing and competence of ophthalmologist and nurses (100% of patients expected these). Dondona et al. demonstrated that ophthalmologists' behaviours (examination and testing) were significantly influenced by their assumptions about patients' expectations and that ophthalmologists often do not correctly assess patients' expectations [31] . Increasing patients' expectations is likely to offer opportunities to improve the quality of eye care in the outpatient clinics. Dawn et al. found that eye care professionals vary in their training and experience [9] . Diagnosis, treatment and care require special attention and knowledge; glaucoma requires lifelong follow up of visual field changes with the goal of preservation of vision, the optic nerve needs to be regularly examined and documented and eye care providers need to keep upto-date with new methods of glaucoma treatment.
Conclusions and recommendations
The educational nursing programme was effective in improving patients' knowledge and correcting their eye care practices. Post-programme, patients expressed a wide variety of expectations regarding to their glaucoma and eye care which might have implications for patients' satisfaction and the delivery of eye care. Clearly the management of children and adolescents with glaucoma requires a collaborative effort between the health care team, patients' families and schoolteachers. Innovative educational programme are needed to improve the knowledge and attitudes of young glaucoma patients and their parents. Further study is needed to address the psychosocial problems associated with reduction in quality of life of patients affected with glaucoma.
